De novo synthesis of type-I collagen in bone biopsy material.
A simple and rapid method was established for the cultivation of bone cell tissue. Human bone tissue derived from orthopaedic surgery was cultivated in the presence of 14C-proline and beta-aminopropionitrile. De novo synthesized collagen was extracted from the tissue and quantified by determination of radioactivity in the purified protein. Measurements of the oxygen consumption of the tissue provided evidence that the physiological conditions for the tissue were optimal. The tissue was vital over a period of as long as 7 days, showing normal respiration and a constant rate of collagen synthesis. The observed levels of alkaline phosphatase and acid phosphatase activity clearly demonstrated that mainly osteoblasts were involved in metabolic activity. The described system is suitable for investigations of bone cell metabolism under quasiphysiological conditions.